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Petratherm’s Managing Director, Mr. Terry Kallis presented yesterday to
the SA Resources Industry Development Board on the state of the
geothermal industry in South Australia.

Key points in the presentation attached are:

Geothermal energy has the potential to provide large scale, base
load and low cost renewable energy.

Australia has the key ingredients for developing successful EGS
projects — high heat producing granites, continent under
compression, strong commitment from government and financial
markets.

SA has the best known EGS (hot rock) geothermal resources in
Australia with approximately 90% of Australia’s activity focused in
South Australia.

EGS projects face a number of challenges, including but not
limited to — drilling, achieving adequate flow rates, power
conversion efficiency, cost of delivery to market (proximity) and
water issues.

Further government support is needed with increased capital
funding coupled with increased industry cooperation (R&D,
drilling and network connection).
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Disclaimer

This presentation has been prepared by Petratherm Limited (Petratherm). The information contained in this presentation
presentation is a professional opinion only and is given in good faith.

Certain information in this document has been derived from third parties and though Petratherm has no reason to believe
believe that it is not accurate, reliable or complete, it may not have been independently audited or verified by Petratherm.
Petratherm.

Any forward-looking statements included in this document involve subjective judgment and analysis and are subject to
subject to uncertainties, risks and contingencies, many of which are outside the control of, and maybe unknown to,

to, Petratherm. In particular, they speak only as of the date of this document, they assume the success of Petratherm’s
Petratherm’s strategies and they are subject to significant regulatory, business, competitive and economic uncertainties
uncertainties and risks. Actual future events may vary materially from the forward looking statements and the
assumptions on which the forward looking statements are based. Recipients of this document (“Recipients”) are
cautioned not to place undue reliance on such forward-looking statements.

Petratherm makes no representation or warranty as to the accuracy, reliability or completeness of information in this
this document and does not take responsibility for updating any information or correcting any error or omission which may
which may become apparent after this document has been issued.

To the extent permitted by law, Petratherm and its officers, employees, related bodies corporate and agents (“Agents”)
(“Agents”) disclaim all liability, direct, indirect or consequential (and whether or not arising out of the negligence, default or
default or lack of care of Petratherm and/or any of its Agents) for any loss or damage suffered by a Recipient or other
other persons arising out of, or in connection with, any use or reliance on this presentation or information.

All amounts in Australian dollars (AUD) unless stated otherwise.
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Presentation Outiine

o Corporate Overview

« Key Messages

e Global context for renewables/geothermal

* Overview of Australian Geothermal Energy industry
 SA geothermal energy sector

 Challenges for geothermal energy projects

« Potential solutions

* Progress reports on selected projects

e Conclusion
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KEY IVIESSAUES

 Geothermal energy has the potential to provide large scale, base
load and low cost renewable energy.

 Australia has the key ingredients for developing successful EGS
projects — high heat producing granites, continent under
compression, strong commitment from government and financial
markets.

 SA has the best known EGS (hot rock) geothermal resources in
Australia with approximately 90% of Australia’s activity focused in
South Australia.

 EGS projects face a number of challenges, including but not limited
to — drilling, achieving adequate flow rates, power conversion
efficiency, cost of delivery to market (prOX|m|ty) and water issues.

« Further government support is needed with increased capital
funding coupled with increased industry cooperation (R&D, drilling
and network connection).

petra



Glepal  Context el Eneray, & Renewanies

(extract PIIR BUSiness Plan) = Decemer 2007)

Operating in an uncertain global economy and with more volatile
financial markets - European economies expected to slow, Asian
economies to continue to grow strongly, Australian economy to
remain strong but weakness (recession?) in the US economy.

Increasing cost of energy/power globally, combination of increased
electricity demand , increasing cost of fuel and water, pressure on
manufacturers and providers of raw materials (developlng and
developed countries).

Global political and social pressure to implement major
greenhouse gas reduction and renewable energy programs,
Europe underway, Australia about to expand, parts of Asia moving
and more expected from the US.

The above issues will combine to drive toward the need for low
cost, large scale (preferably base load) renewable/low emission
technology - geothermal, solar, wind and in some countries nuclear
and gas.
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RIS S iRe Promise ol Geothermal
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CO2 emissions kg/MWhr

GeothermaliERergy, Cest Comparsoen
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(Source: PIRSA Compilation of ESIPC data 2006-07)
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IGCS = integrated gas combined cycle
CCS = carbon capture and storage

SCPF = supercritical pulverized fuel (coal)
NGCC = natural gas combined cycle
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MIVIATREp oI en Geethernmal = Eindings

Geothermal energy expected to build up to 2,200 MWs of base-
load capacity by 2020;

An estimated $12 billion would be invested to develop that
capacity;

Represents up to 40% of the Federal Government’s 2020
Renewable Energy target of 45,000 GWh - the equivalent of the
output of around 6,000 MW of wind farms;

Generation costs are expected to move rapidly down the cost
curve from around $120 /MWh at small scale (10 MW to 50 MW)
and decreasing to around $80/MWh at large scale (300 MW or
greater) by 2020; and

Most of the capacity is expected to come from developments in SA
- other states increasing their contribution toward by 2020

\J petra



Renewanler Energy, Poelicy, & Geothermal

e Federal Labor Government Clean Energy Plan to ratify
Kyoto, Emissions Trading Scheme, 20% Renewable
Energy target by 2020, $485 M Renewable Energy Fund
($50 M drilling initiative fund - 7 projects, demonstration
project funding) & $150 M Energy Innovation Fund

 The Australian Geothermal Energy Group (AGEG),
developers/companies, academic/research institutions and
government departments federal/state — collaborative work

 The Australian Geothermal Energy Association (AGEA) —
developers/companies and service companies — Policy
and Advocacy notably to governments.

 The Australian Geothermal Energy Industry Development
Framework — Federal initiative aims to grow the Industry



Australian Geothermal Energy Association GGEA

The national industry association for the Australian Geothermal Energy
Industry

AGEA'’s Vision. Geothermal energy providing the lowest cost emissions-free renewable base
load energy to Australian homes and businesses for centuries to come.

AGEA'’s Mission. foster and accelerate the development and commercialisation of Australia's geothermal
energy resources by:

e Clearly and accurately articulating the advantages of geothermal energy and the progress of the industry;

e Cooperating across the industry to develop, collect, improve and disseminate information about
geothermal energy; and

e Developing good and constructive relationships with government, the investment community and the broader
Australian community.

AGEA’s Work. Increasingly provide both:

¢ alow cost, emissions free, baseload, reliable and secure supply of energy into the national market over the
next decade; and

e a reliable, low cost source of heat to drive energy efficiency and industrial applications.

AGEA works with all Australian Governments, the academic community, relevant scientific organisatons
and the media to promote information about the progress of the industry and its capabilities.

AGEA seeks to assist government develop prudent policy mechanisms that enable all forms of emissions
free energy to increasingly penetrate the national energy market in line with climate change and energy
security policy goals that are in the national interest.

AGEA's membership comprises the major geothermal energy project developers, direct heat equipment
suppliers and service providers to the industry.



Australian Geothermal Energy Group (AGEG)

AGEG’S VISION: Geothermal resources to
provide the lowest cost emissions-free

renewable base load and direct use energy for
centuries to come.

o Currently 88 members and growing

 |ncludes all companies with geothermal licences,
all Federal, State and NT government agencies
with a role in upstream energy policy and
Investment attraction and 10 Australian

Jniversities
ey

Australian Geothermal Energy Group

http://www.pir.sa.gov.au/geothermal/ageq
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ENHANCED GEOTHERMAL SYSTEMS
High up front costs — drilling, fraccing, connection, plant

(low O/M + no fuel costs)
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® Growth in Australian Hot Rock Projects

Expenditure AUD$million
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Presenter
Presentation Notes
Informal advice received today (16 July 08) indicates WA received applications for 38 of 64 Geothermal Licence areas (each 320 sq km, so 38 cover 12,160 sq km) offered for work program bids. Have neither (yet) been able to confirm if all of these areas will be offered nor the equivalent ($) investment associated with work programs. If these 38 licence application areas are reflected in national tallies, then the total number of areas licenced and applied-for is the 282 specified in all prior statistics plus 38 (320), and South Australia’s total is 74%, reduced from ~ 80%. Not yet counted in South Australia’s tallies are 18 GELAs under consideration by an additional new entrant to the State. 



Area update		Licence + application Update	

Was: 232,900	Was: 282		

Plus: 12,160		Plus: 38	

Now: 245,068	Now: 320


PDrVers = Govi. Eegisiation andi Suppert

1. Geothermal Tenure - SA, Vic, Tas, NSW, QLD, WA (and NT
soon)

2. RECS, NGACS, VRECS, Carbon Schemes
3. State and Federal Govt. grants ~ $100 Million since 2000

4. Geothermal Industry Development Framework — COAG
Initiative

5. Australian Geothermal Energy Group (AGEG)
Australian Geothermal Energy Association (AGEA)

@ petra



Hot Rock Projects in South Australia — 31 Dec 08

SOETRES THRRITOE Y CLENAAL AT

e 28 companies in the hunt in 273 licences T
on variety of plays covering >125,683 ok
km? i

Gradient Energy New World Energy

AGL 3 (w/Torrens Energy) Near Surface Geothermal
TRUenergy  (w/ Petratherm) v' Stuart Petroleum 3

Tata Power  (w/ Geodynamics)v Beach Petroleum 3

#* ASX Listed International SX Listed

v' Geodynamics3# v’ Tri-Star Energy o
v Petratherm 3 j Clean Energy Australasia South Australian
v' Geothermal Resources Osiris Energy ) .

v Green Rock# v' Origin Energy i Sedimentary cover Hicaggiow Anofrialy
v Torrens Energy3# v Callabonna [ (insulators) over

v' Eden Energy/Terrathermas v Deep Energy basement

v' Panaxs# v’ Inferus (Southern Gold ) jil

v Pacific Hydro v" A-B-L-R Joint Venture ' N

v Teck Cominco v' AAA Energy Nocioe

v Granite Power v’ Earth Heat i

v v

v v

v

v

o0k

o > A$730 million in work programs
(excludes demo & up-scaling for
deployment

Generalised play ingredients:
Amagmatic conduct.ive hegt source, \ High Voltage Grid
geothermal reservoir and insulating

cover — combining to enable economic ® Potential mining developments may o
flow rates of sufficient heat energy to be new markets for geothermal o~
meet markets




SA Electiicioy: Varket

« SA NEM region electricity demand to require at least 600MW of new
capacity

* Does not include potential increase of over 400MW from Olympic Dam.
* Nor the effect of depleting Leigh Creek coal.
 Demand requirements will be between 600 — 1,500MW.

Forecast Supply
Demand Balance for
South Australia (source
SA ESIPC APR 2006)

I SA Supply (Existing Generation) SA Supply (New Capacity)

I SA Supply (Via Heywood IC and MurrayLink) —SA 10% PoE Demand - DSM + Reserve Requirements
—SA 50% PoE Demand - DSM
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Challenges for EGS Projects

Securing a quality site — the three locations - resource, market,
permits/approvals — optimizing economics in a competitive market.

Confirming the quality of the potential resource — temperature
differential, stress regime / permeability.

Deep drilling of wells — well design, drilling rig availability and costs.

Establishing long-term circulation between injection and production
wells -permeabillity, fracturing, flow rate.

Integration of above-ground generation plant with below-ground
thermal resource, achieving reliable power plant output — then
followed by up scaling of generation capacity.

Electrical connection (transmission) to the National Electricity
Market.

Water quality, usage, net losses, rights, obligations, accessibility,
environmental impacts — short and long term — small and large
scale.



Transmission Connection - Meshed

Callabonna

Ferguson Hill

WP [Possible Transmission Line| Paralana
Beverley o
A~ Hot Rock

) e IR Arkaroola Test Site
Olympic Dam 7 S0 ~ :
N ~, Leigh Creek >, £

Nepabunna /

/ ' Possible Transmission Line |

/
,/ Transmission Lines

132 KV Line
Port Augusta '\ 275 KV Line
33KV Line

| 100 km | g Possible 275 KV Line
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Transmission Connection —
Enhanced Vieshead

Hot Rock Power Development Plan ﬂ
”I Cooper

Phase 1 - 500 MW to Port Augusta / Basin

/ :
Phase 2 - 500 MW to Olympic Dam Test Site

Beverley
Uranuim Mine Paralana

Hot Rock
Test Site

:Transmission Lines |

132 KV Line
275 KV Line
Phase 1 - 275 KV Line

Phase 2 - 275 KV Line
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Drilling Program & Reserves Delineation

Savina 1 — planned completion March 2009

Target Depth currently 4,300 m (option to extend to 5,000 m)

Multi fracture Stimulation at Jolokia 1 or Savina 1 (TBC) - March to June 2005
Jolokia 2 or Savina 2 (Locations TBC) - July to November 2009
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Binary Geothermal

e Second Quarter 09
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Conclusion

 Geothermal energy has the potential to provide large scale, base
load and low cost renewable energy.

 Australia has the key ingredients for developing successful EGS
projects — high heat producing granites, continent under
compression, strong commitment from government and financial
markets.

 SA has the best known EGS (hot rock) geothermal resources in
Australia with approximately 90% of Australia’s activity focused in
South Australia.

 EGS projects face a number of challenges, including but not limited
to — drilling, achieving adequate flow rates, power conversion
efficiency, cost of delivery to market (prOX|m|ty) and water issues.

« Further government support is needed with increased capital
funding coupled with increased industry cooperation (R&D, drilling
and network connection).

petra
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